PGC-1alpha attenuates neointimal formation via inhibition of vascular smooth muscle cell migration in the injured rat carotid artery.
Oxidative stress contributes significantly to the migration of vascular smooth muscle cells (VSMCs), the major pathogenic process of vascular diseases, but the mechanism remains unclear. In the present study, we explored the role of peroxisome proliferator-activated receptor-gamma coactivator-1alpha (PGC-1alpha), a major regulator of mitochondrial biogenesis and energy balance, in VSMC migration in vitro and in vivo. Overexpression of PGC-1alpha in cultured VSMCs led to a 74.5% reduction of migration activity and mitochondrial ROS generation by the increased expression of antioxidative proteins such as SOD-2 in the mitochondria. The knockdown of PGC-1alpha by specific small interfering (si)RNA markedly augmented VSMC migration activity and greatly reduced mitochondrial antioxidative protein expression. Furthermore, knockdown of SOD-2 expression by siRNA greatly reversed the inhibitory effect of PGC-1alpha overexpression on VSMC migration. In a rat carotid balloon injury model, adenovirus-mediated overexpression of PGC-1alpha greatly reduced neointimal formation (ratio of intima to media: 0.78 +/- 0.09 vs. 1.45 +/- 0.18 in the adenovirus + green fluorescent protein gene- transfected group). Moreover, the expression of SOD-2 was significantly increased in vivo in local vessels after injury in the PGC-1alpha-overexpressing group. These data strongly suggest that PGC-1alpha inhibits VSMC migration and neointimal formation after vascular injury in rats, mainly by upregulating the expression of the mitochondrial antioxidant enzyme SOD-2.